pelvic tilt, and hip flexion angles, and greater dorsiflexion moment than controls. The findings highlight that in people with lateral knee OA after ACLR, biomechanical deficits are present at the knee joint, as well as secondary joints. Currently, there is no evidence to guide management of post-traumatic lateral knee OA after ACLR, and practitioners can only draw on evidence for interventions designed for non-traumatic OA. However, gait characteristics of patients with post-traumatic knee OA do not necessarily match those seen in non-traumatic knee OA patients. Thus, targeted interventions should be investigated for this patient population that could potentially address biomechanical deficits at the knee joint, as well as secondary joints. Purpose: Mouse models are valuable tools for understanding osteoarthritis (OA). Current methods are unable to monitor longitudinal cartilage changes in vivo. The aim of this study was to develop novel methods for quantifying changes in cartilage during an experimental model of OA. Utilizing novel transgenic mice that display cartilagespecific bioluminescence, cartilage was quantified in vivo in a model of surgical destabilization and forced running. After the final timepoint, whole joint metabolomics were identified via HPLC-MS to compare with in vivo cartilage degradation results. Methods: Animal studies were approved by IACUC. This study used mice (n¼10, all female) containing a conditional luciferase reporter driven by tamoxifen-inducible CREtargeted to the aggrecan promoter. In this model, cells expressing aggrecan (i.e. chondrocytes) are timestamped with bioluminescence by tamoxifen treatment prior to injury. . Bioluminescence was induced via sub-q scruff injections of tamoxifen (10mg/mL) for 3 days (2 mg/day). After a 5 day rest period, mice were imaged (Kodak ImageStation) using 15 min exposures following sub-q scruff injection of luciferin (1.5mL/mouse at 15 mg/mL). 16-bit images were contrasted, inverted, and thresholded prior to region of interest analysis for each knee. Baseline values were determined by 3 consecutive days of imaging. Unexercised (UE) control mice and exercised (E) mice were used. E mice were trained on a treadmill for 10 consecutive days building to 30 cm/s for 20 minutes at 15 incline. After training, left knees of E mice were surgically destabilized using the MMT model. After 96 hours of recovery, E mice were run for 15 days. UE mice were handled daily without running as a control. Both groups were imaged every 2 days for 15 days. Mice were euthanized by cervical dislocation, joints dissected (both condyles and the distal~80% of the trochlear grove), pulverized, and metabolites extracted. Untargeted and targeted metabolite detection was performed via LCMS. For analysis, four analytical groups were established; UE left knee (UEL), UE right knee (UER), E left knee (EL), and E right knee (ER). To determine
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